WO 2005/084104 



PCT/EP2005/051025 



-61 - 



Patent Claims 

1- Compounds of formula I, 




in which 

R1 is hydroxy!, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkyImethoxy, 2,2-difluoroethoxy, or com- 
pletely or predominantly fluorine-substituted 1-4C-alkoxy, 

R2 is hydroxyl, 1-4C-alkoxy, 3-7C-cyc)oa)koxy, 3-7C-cycloalky I methoxy , 2,2-difluoroethoxy, or com- 
pletely or predominantly fluorine-substituted 1-4C-alkoxy, 

or in which 

R1 and R2 together are a 1~2C-aIkylenedioxy group, 
R3 is hydrogen or 1-4C-alkyl, 
R31 is hydrogen or 1-4C-alkyl, 

either, in a first embodiment (embodiment a) according to the present invention, 
R4 is -0-R41 , in which 

R41 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or com- 
pletely or predominantly fluorine-substituted 1-4C-alkyl, and 
R5 is hydrogen or 1-4C-alkyl, 

or, in a second embodiment (embodiment b) according to the present invention, 
R4 is hydrogen or 1-4C-alkyl, and 
R5 is -0-R51, in which 
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R51 is hydrogen, 1-4G-aikyi, 1-4G-alkoxy-1-4C-alkyl, hydroxy-2-4C-alkyl, 1-7C-alkylcarbonyl, or com- 
pletely or predominantly fluorine-substituted 1-4C-alkyl, 
R6 is hydrogen, halogen, 1-4C-alkyl or 1-4C-aIkoxy, 
R61 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-2-4C-alkyl, 
R7 is Het1, Har1, 3-7G-cycloalkyl, or 1-4C-alkyl substituted by R8, in which 

Het1 is optionally substituted by R71 and is a monocylic 3- to 7-membered fully saturated heterocyclic 
ring radical, 

which is bonded via a ring carbon atom to the carbonyi moiety of the -C(0)N(R61)- group, and 
which comprises one nitrogen atom and optionally one further heteroatom selected from the group 
consisting of nitrogen, oxygen and sulfur, and, optionally, 
to which ring one or two oxo groups are bonded, in which 
R71 is 1-4C-alkyl, or completely or partially fluorine-substituted 1-4C-alkyl, 

Har1 is optionally substituted by R72 and/or R73, and is a 5- or 6-membered monocyclic unsaturated 
heteroar-yl radical comprising 1 to 4 heteroatoms selected independently -from the group consisting 
of oxygen, nitrogen and sulfur, in which 

R72 is halogen, 1-4G-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, cyano, 1-4C- 
alkoxycarbonyl, carboxyl, hydroxy!, -A-N(R721)R722, pyridyl, or completely or partially fluorine- 
substituted 1-4C-aIkyl, in which 

A is a bond or 1-4C-alkylene, 

R721 is hydrogen or 1-4G-alkyI, 

R722 is hydrogen or 1-4C-alkyl, 

or R721 and R722 together and with inclusion of the nitrogen atom, to which they are attached, form a 

heterocyclic ring Het2, in which 
Het2 is optionally substituted by R723, and is a 3- to 7-membered saturated or unsaturated monocyclic 

heterocyclic ring radical comprising the nitrogen atom, to which R721 and R722 are bonded, and 

optionally one to three further heteroatoms independently selected from the group consisting of 

oxygen, nitrogen and sulfur, in which 
R723 is 1-4C-alkyl, 

R73 is halogen, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, hydroxyl, amino or mono- or di- 
1-4C-alkylamino, 

R8 is 1-4C-alkoxy, carbamoyl, carboxyl, 1-4C-alkoxycarbonyl, mono- or di-1-4C-alkylaminocarbonyl or 

-N(R81)R82, in which 
R81 is hydrogen, 1-4C-alkyl, carbamoyl, amidino or 1-4C-alkylcarbonyl, 
R82 is hydrogen or 1-4C-alkyl, 

or R81 and R82 together and with inclusion of the nitrogen atom, to which they are attached, form a het- 
erocyclic ring Het3, in which 
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Het3 is optionally substituted by R811, and is a 3- to 7-membered saturated monocyclic heterocyclic 
ring radical comprising the nitrogen atom, to which R81 and R82 are bonded, and optionally one 
further heteroatom selected from the group consisting of oxygen, nitrogen and sulfur, in which 

R811 is 1-40-aikyl, 

and the salts, the N-oxides and the salts of the N-oxides of these compounds. 



2. Compounds of formula I according to claim 1 in which 

R1 is 1-2C-alkoxy, 3-5C-cycIoalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or 

predominantly fluorine-substituted 1-2G-alkoxy, 
R2 is 1-2C-alkoxy, 3-5C-cycIoalkoxy, 3-5C-cycIoa)kylmethoxy, 2,2-difluoroethoxy, or completely or 

predominantly fluorine-substituted 1-2C-alkoxy, 
R3 is hydrogen, 
R31 is hydrogen, 

either, in a first embodiment (embodiment a) according to the present invention, 

R4 is -OR41 , in which 

R41 is hydrogen or 1-4C-alkylcarbonyl, and 

R5 is hydrogen, 

or, in a second embodiment (embodiment b) according to the present invention, 

R4 is hydrogen, and 

R5 is -OR51 , in which 

R51 is hydrogen or 1-4C-alkylcarbonyl, 

R6 is hydrogen, 

R61 is hydrogen, 

R7 is Het1, Har1, 3-7C-cycloaIkyi, or 1-4C-alkyl substituted by R8, in which 

Het1 is optionally substituted by R71 and is a monocylic 5- to 7-membered fully saturated heterocyclic 
ring radical, 

which is bonded via a ring carbon atom to the carbonyl moiety of the -C(0)N(R61)- group, and 
which comprises one nitrogen atom and optionally one further heteroatom selected from the group 
consisting of nitrogen, oxygen and sulfur, and, optionally, 
to which ring one or two oxo groups are bonded, in which 

R71 is 1-4C-alkyI, or completely or partially fluorine-substituted 1-4C-alkyl, 

Har1 is optionally substituted by R72 and/or R73, and is 

either a 8-membered monocyclic unsaturated heteroaryl radical comprising one or two nitrogen at- 
oms, 
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or a 5-membered monocyclic unsaturated heteroaryl radical comprising 1 to 4 heteroatoms se- 
lected independently from the group consisting of oxygen, nitrogen and sulfur, in which 

R72 is halogen, 1-4C-alkyI, 1-4C-aIkoxy, 1 -4C-aIkoxy-2-4C-alkoxy, 1-4C-alkyIthio, cyano, 1-4C- 
alkoxycarbonyl, carboxyl, hydroxy!, -A-N(R721)R722, pyridyl, or completely or partially fluorine- 
substituted l-4C-alkyl, in which 

A is a bond or 1-4C-alkylene, 

R721 is hydrogen or 1-4C-alkyl, 

R722 is hydrogen or 1-4C-alkyI, 

or R721 and R722 together and with inclusion of the nitrogen atom, to which they are attached, form a 

heterocyclic ring Het2, in which 
Het2 is optionally substituted by R723, and is a 3- to 7-membered saturated or unsaturated monocyclic 

heterocyclic ring radical comprising the nitrogen atom, to which R721 and R722 are bonded, and 

optionally one to three further heteroatoms independently selected from the group consisting of 

oxygen, nitrogen and sulfur, in which 
R723 is 1-40alkyi, 

R73 is halogen, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 1-4C-alkylthio, hydroxyl, amino or mono- or di- 
1-4C-alkylamino, 

R8 is 1-40alkoxy, carbamoyl, mono- or di-1 -4C-alkylaminocarbonyl or ~N(R81)R82, in which 
R81 is hydrogen, 1-4C-alkyl, carbamoyl, amidino or 1-4C-alkylcarbonyl, 
R82 is hydrogen or 1-4C-alkyl, 

or R81 and R82 together and with inclusion of the nitrogen atom, to which they are attached, form a het- 
erocyclic ring Het3, in which 

Het3 is optionally substituted by R811, and is a 3- to 7-membered saturated monocyclic heterocyclic 
ring radical comprising the nitrogen atom, to which R81 and R82 are bonded, and optionally one 
further heteroatom selected from the group consisting of oxygen, nitrogen and sulfur, in which 

R811 is 1-4C-alkyl, 

and the salts, the N-oxides and the salts of the N-oxides of these compounds. 
3. Compounds of formula I according to claim 1 in which 

R1 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or 

predominantly fluorine-substituted 1-2C-alkoxy, 
R2 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, 2,2-difluoroethoxy, or completely or 

predominantly fluorine-substituted 1-2C-alkoxy, 
R3 is hydrogen, 
R31 is hydrogen, 
R4 is -0-R41, in which 
R41 is 1-4C-alkyIcarbonyl or hydrogen, 
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R5 is hydrogen, 
R6 is hydrogen, 
R61 is hydrogen, 

R7 is Hetl, Har1, 3-7C-cycloalkyI, or 1-4C-alkyl substituted by R8, in which 

Het1 is optionally substituted by R71 and is a monocylic 5- to 7-membered fully saturated heterocyclic 
ring radical, 

which is bonded via a ring carbon atom to the carbonyl moiety of the -C(0)N(R61)- group, and 

which comprises one nitrogen atom, and, optionally, 

to which ring one oxo group is bonded, in which 
R71 is 1-4C-alkyl, or completely or partially fluorine-substituted 1-2C-alkyl, 
Harl is optionally substituted by R72 and/or R73, and is 

a 6-membered monocyclic unsaturated heteroaryl radical comprising one or two nitrogen atoms, in 

which 

R72 is halogen, 1-4C-alkoxy, 1-4C-alkoxy-ethoxy; 1-2G-alkylthio, hydroxyl, amino or mono- or di-1-2C- 
alkylamino, 

R73 is halogen, 1-4C-alkoxy, 1-2C-alkoxy-ethoxy, 1-2C-alkyIthio, hydroxyl, amino or mono- or di-1-2C- 
alkylamino, 

R8 is 1-4C-alkoxy, carbamoyl, mono- or di-1-4C-alkylaminocarbonyl or -N(R81)R82, in which 
R81 is hydrogen, l-4C-alky[, carbamoyl or 1-4C-alkylcarbonyl, 
R82 is hydrogen or 1-4C-alkyl, 

or R81 and R82 together and with inclusion of the nitrogen atom, to which they are attached, form a het- 
erocyclic ring Het3, in which 

Het3 is optionally substituted by R811, and is a 3- to 7-membered saturated monocyclic heterocyclic 
ring radical comprising the nitrogen atom, to which R81 and R82 are bonded, and optionally one 
further heteroatom selected from the group consisting of oxygen, nitrogen and sulfur, in which 

R811 is 1-2C-alkyl, 

and the salts, the N-oxides and the salts of the N-oxides of these compounds. 
4. Compounds of formula I according to claim 1 in which 

R1 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1-2C-alkoxy, 

R2 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1-2C-alkoxy, 

R3 is hydrogen, 

R31 is hydrogen, 

R4 is -0-R41 , in which 

R41 is hydrogen, 

R5 is hydrogen, 

R6 is hydrogen, 
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R61 is hydrogen, 

R7 is Het1, Hari, 3-5C-cycloa)kyl, or 1-4C-alky) substituted by R8, in which 
Het1 is 1-N-(R71)-piperdin-4-yl or pyrro!idin-2-on-5-yI, in which 
R71 is 1-4C-aIkyl, 

Har1 is optionally substituted by R72 and/or R73, and is pyridinyl, in which 
R72 is 1-4C-alkoxy, 
R73 is 1-4C-alkoxy, 

R8 is 1-4C-alkoxy, carbamoyl, mono- or di-1-4C-alkylaminocarbonyl or -N(R81)R82, in which 
R81 is 1-4C-alkyl, carbamoyl or 1-4C-alkylcarbonyl, 
R82 is hydrogen or 1-4C-alkyl, 

or R81 and R82 together and with inclusion of the nitrogen atom, to which they are attached, form a het- 
erocyclic ring Het3, in which 

Het3 is piperidin-1 -yl, pyrrolidin-1-yI, 4-N-(R811)-piperazin-1-yl, 4-N-(R81 1 )-homopiperazin-1 -yl, ho- 
mopiperidin-1-yl, morpholin-4-yI or thiomorpholin-4-yI, in which 

R811 is 1-2C-alkyl, 

and the salts, the N-oxides and the salts of the N-oxides of these compounds. 
5. Compounds of formula I according to claim 1 in which 

R1 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1-2C-alkoxy, 

R2 is 1-2C-alkoxy, 2,2-difluoroethoxy, or completely or predominantly fluorine-substituted 1-2C-alkoxy, 

R3 is hydrogen, 

R31 is hydrogen, 

R4 is -0-R41 , in which 

R41 is hydrogen, 

R5 is hydrogen, 

R6 is hydrogen, 

R61 is hydrogen, 

R7 is Het1, Har1, 3-5C-cycIoalkyl, or 1-4C-alkyl substituted by R8, in which 

Het1 is 1-N~(R71)-piperdin-4-yl or pyrrolidin-2-on-5-yl, in which 

R71 is 1-4C-alkyl, 

Har1 is 2,6-dimethoxypyridin-3-yI, 

R8 is 1-4C-aIkoxy, carbamoyl, mono- or di-1-4C-alkyiaminocarbonyl or -N(R81)R82, in which 
R81 is 1-4C-alkyl, carbamoyl or 1-4C-alkylcarbonyl, 
R82 is hydrogen or 1-4C-alkyl, 

or R81 and R82 together and with inclusion of the nitrogen atom, to which they are attached, form a het- 
erocyclic ring Het3, in which 
Het3 is piperidin-1 -yl, 
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and the salts, the N-oxides and the salts of the N-oxides of these compounds. 

6. Compounds of formula I according to claim 1 in which 

R1 is methoxy or ethoxy, 

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy, 

R3 is hydrogen, 

R31 is hydrogen, 

R4 is -OR41, in which 
R41 is hydrogen, 
R5 is hydrogen, 

R6 is hydrogen, 
R61 is hydrogen, 

R7 is Het1, Hart, cyclopropyl, or 1-4C-alkyl substituted by R8, in which 
Het1 is 1-N-(R71)-piperdin-4-yl or pyrrolidin-2-on-5-yl, in which 
R71 is methyl, 

Hart is 2,6-dimethoxypyridin-3-yl, 

R8 is methoxy, carbamoyl, dimethylaminocarbonyl or -N(R81)R82, in which 
R81 is methyl, carbamoyl or acetyl, 
R82 is hydrogen or methyl, 

or R81 and R82 together and with inclusion of the nitrogen atom, to which they are attached, form a het- 
erocyclic ring Het3, in which 
Het3 is piperidin-1-yl, 

and the salts, the N-oxides and the salts of the N-oxides of these compounds. 

7. Compounds of formula I according to any of the preceding claims comprising one or more of the 

following: 
R1 is methoxy, 

R2 is methoxy, ethoxy, difluoromethoxy or 2,2-difluoroethoxy, and 
R3 and R31 are hydrogen; 

R4 is -0-R41, in which 
R41 is hydrogen, and 
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R5 is hydrogen; 
R6 is hydrogen; 
R61 is hydrogen; and 

the radical R7C(0)N(R61)- is bonded to the meta or para position with respect to the binding position, in 

which the phenyl group is bonded to the phenanthridine ring system; 
and the salts, the N-oxides and the salts of the N-oxides of these compounds. 

8. Compounds of formula l according to claim 1 selected from 

N-[3-((2RS 5 4aRS 5 10bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 s 2,3,4,4a,10b-hexahydrO"phenanthridin-6-yl)- 
phenyl]-2-methoxy-acetamide 

•N-[4-((2RS,4aRS,1 0bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a, 1 0b-hexahydro-phenanthridin-6-yl)- 
phenyl]-3-methoxy-propionamide 

Cyclopropanecarboxylic acid [3-((2RS,4aRS,1 0bRS)-9-ethoxy-2-hydroxy-8-methoxy-1 ,2 3 3,4,4a,1 Ob- 
hexahydro-phenanthridin-6-yl)-phenyl]-amide 

N-[4-((2RS,4aRS,10bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a, 1 0b-hexahydro-phenanthridin-6-yl)- 
phenyl]-3-piperidin»1"-yl-propionamide 

N-[4-((2RS,4aRS,10bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ^^^^a^Ob-hexahydro-phenanthridin-e-yl)- 
phenyl]-N\NMdimethyi-succinamide 

1-Methyl-piperidine-4-carboxy[ic acid [4-((2RS,4aRS,1 0bRS)-9-ethoxy-2~hydroxy-8-methoxy- 
1 ,2,3,4,4a, 1 0b-hexahydro-phenanthridin-6-yl)-phenyl]-amide 

Cyclopropanecarboxylic acid [4-((2RS,4aRS,10bRS)-9-ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a,1 Ob- 
hexahydro-phenanthridin-6-yl)-phenyl]-amide 

N-[3-((2RS,4aRS,10bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)- 
phenyl]-3-methoxy-propionamide 

N-[4-((2RS,4aRS,10bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a, 10b-hexahydro-phenanthridin-6-yl)- 
phenyl]-2-methoxy-acetamide 

N-t3-((2RS,4aRS,10bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a, 10b-hexahydro-phenanthridin-6-yl)- 
phenyI]-3-piperidin-1 -yl-propionamide 

1-Methyl-piperidine-4-carboxyIic acid [3-((2RS,4aRS,1 ObRS)-9-ethoxy-2-hydroxy-8-methoxy- 
1 ,2,3,4,4a, 1 0b-hexahydro-phenanthridin-6-yl)-phenyl]-amide 

N-[3-((2RS,4aRS,10bRS)-9-Ethoxy-2-hydroxy-8"methoxy-1 ,2,3,4,4a, 10b-hexahydro-phenanthridin-6-yl)- 
phenyl]-N\N'<iimethyl-succinamide 

Dimethylamino-N-[4-((2RS,4aRS,1 0bRS)-9-ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a, 1 0b-hexahydro- 
phenanthridin-6-yl)-phenyl]-butyramide 
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Dimethylamino-N-[3-((2RS,4aRS,1 0bRS)-9-efhoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a, 1 Ob-hexahydro- 
phenanthridin-6-yl)-phenyI]-butyramide 

2-Acetylamino-N-[3-((2RS,4aRS,1 0bRS)-9-ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a, 1 Ob-hexahydro- 
phenanthridin-6-yi)-phenyl]-acetamide 

5-Oxo-pyrrolidine-2-carboxylic acid [3-((2RS,4aRS,1 0bRS)-9-ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,43,1 0b- 
hexahydro-phenanthridin-6-yl)-phenyl]-amide 

N-[3-((2RS,4aRS,10bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)- 
phenyl]-2,6-dimethoxy-nicotinamide 

(2RS,4aRS,10bRS)-6-[3-(3-carbamoyI-propanoylamino)-ph ,2,3,4,4a, 10b- 

hexahydro-phenanthridin-2-oI 

N-[3-((2RS,4aRS,10bRS)-9-Ethoxy-2-hydroxy-8-methoxy-1 ,2,3,4,4a,10b-hexahydro-phenanthridin-6-yl)- 
phenyl]-3-ureido-propionamide and 

Cyclopropanecarboxylic acid [3-((3SR,4aRS,1 0bRS)-9-ethoxy-3-hydroxy-8-methoxy-1 ,2,3,4,4a,1 Ob- 
hexahydro-phenanthridin-6-yl)-phenyI]-amide 

the enantiomers, as well as the salts, the N-oxides and the salts of the N-oxides of these compounds 
and enantiomers. 

9. Compounds of formula I according to any of the preceding claims, which have with respect to the 
positions 4a and 10b the configuration shown in formula I*: 



R4 




('*) 



R31 



R5 




N-R61 



R7 



and the salts, the N-oxides and the salts of the N-oxides of these compounds. 



10. Compounds of formula I according to any of the preceding claims, which have with respect to the 
positions 2, 4a and 1 0b the configuration shown in formula la*****, or, which have with respect to the posi- 
tions 3, 4a and 10b the configuration shown in formula lb*****: 
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and the salts, the N-oxides and the salts of the N-oxides of these compounds. 

11. Compounds of formula I as claimed in claim 1 for use in the treatment of diseases* 

12. A pharmaceutical composition comprising one or more compounds of formula I as claimed in claim 
1 together with customary pharmaceutical excipients and/or vehicles. 

13. The use of compounds of formula I as claimed in claim 1 for the production of pharmaceutical com- 
positions for treating respiratory disorders. 

14. The use of compounds of formula I as claimed in claim 1 for the production of pharmaceutical com- 
positions for treating PDE-mediated disorders. 

15. A method for treating illnesses in a patient comprising administering to said patient a therapeuti- 
cally effective amount of a compound of formula I as claimed in claim 1 . 

16. A method for treating airway disorders in a patient comprising administering to said patient a 
therapeutically effective amount of a compound of formula I as claimed in claim 1. 



